Characterization of the fusogenic properties of Sendai virus: kinetics of fusion with erythrocyte membranes.
A novel fluorescence assay [Hoekstra, D., De Boer, T., Klappe, K., & Wilschut, J. (1984) Biochemistry 23, 5675-5681] has been used to characterize the fusogenic properties of Sendai virus, using erythrocyte ghosts and liposomes as target membranes. This assay involves the incorporation of the "fusion-reporting" probe in the viral membrane, allowing continuous monitoring of the fusion process in a very sensitive manner. Fusion was inhibited upon pretreatment of Sendai virus with trypsin. Low concentrations of the reducing agent dithiothreitol (1 mM) almost completely abolished viral fusion activity, whereas virus binding was reduced by ca. 50%, indicating that the fusogenic properties of Sendai virus are strongly dependent on the integrity of intramolecular disulfide bonds in the fusion (F) protein. Pretreatment of erythrocyte ghosts with nonlabeled Sendai virus inhibited subsequent fusion of fluorophore-labeled virus irrespective of the removal of nonbound virus, thus suggesting that the initial binding of the virus to the target membrane is largely irreversible. As a function of pH, Sendai virus displayed optimal fusion activity around pH 7.5-8.0. Preincubation of the virus at suboptimal pH values resulted in an irreversible diminishment of its fusion capacity. Since virus binding was not affected by the pH, the results are consistent with a pH-induced irreversible conformational change in the molecular structure of the F protein, occurring under mild acidic and alkaline conditions. In contrast to virus binding, fusion appeared to be strongly dependent on temperature, increasing ca. 25-fold when the temperature was raised from 23 to 37 degrees C.(ABSTRACT TRUNCATED AT 250 WORDS)